Characterization of the execution pathway of developing motoneurons deprived of trophic support.
Avian spinal motoneurons have been well characterized with regard to developmental programmed cell death (PCD). Approximately 50% of the neurons originally generated undergo cell death as they innervate their target muscles, and target derived trophic support plays an important role in regulating survival of these neurons. To investigate events mediating motoneuron PCD, we have examined the role of Bcl-2 family proteins, cytochrome C, and caspase-9 in this process. We report that while protein levels of Bcl-2, Bcl-xL, and Bax do not change within motoneurons as they become committed to die, a translocation of Bax from the cytosol to organelle membranes and the nucleus occurs coincident with the time when motoneurons become committed to cell death. In addition, cytochrome C is released from mitochondria to the cytosol in dying cells prior to the activation of caspases. Consequently, an enhanced caspase-9-like activity was detected in dying cells, and this activity was upstream and necessary for the appearance of a caspase-3-like activity. These results allow us to further define some of the critical events that mediate the execution phase of motoneuron death following trophic factor deprivation.